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£.1 



^°J4 



4 #44 
(4344) 

444, 1997. 12. 191! 442] 444443: 08/994,7083: °)1 4444 4fc 3 tfl44 til 47H) J2.Jf- sgogsfl 44. 

(71 444) 

4 4^4 °J^°-1, ?11:£E:4 7))447Hr2) 4444 4*12] f^Hl 44 244. e) -a- (a) 444e)1°114. <4 -Sm- 4 

4 m4 3<Hl^i 104*12] ^4.2] 4H-1444 44 444t 47l4 A J 444 ^flasl-; (b) 44 442] -g-sfl^V^ 4e)4442] f-aV^- 7^) 
^ 44714^2] 7)|7llS] Dl^^S. ^ 4444 jT*0Sj ^ ^.fccofl 244. 4 ^^Tfl &447|4 7fl 7fl 2] 4^43. £ 7l|S.*r, 

4444 #42) ?D4:5.<H1 4434 ^4 471443 ^7l^ 7)]3.2], ^fliELS^iM 4*1)44 42] 3*] ^ii vfl.S.2] 4 

44 4i447i4 44444. g. -y-7i ^ ?flist 4444 3444 44 344, a -y-^i ji^si 44 ^j. ^ 

444 344 *)|2:44 41H 44 444. 

«11^7l^ 

444 444, 442] #44. 4*14. 4 4*144 44 44.4444 43i44. 4411 42:4 444. ^1". S 47» 4*144 * 
2] 7fl 44°)) § 2S 41244 4 4<34 444 7)<g?2] 444 c] 444 ^<3*M| 44. 

4H14 3444 42] 444 7fl44-& 44, 44, iJt*. jl-§-4 *1]447>4 444°fl cfltb 4-2.7]- Jf^oj ^cflslJL °i4. a44 4 

44°H4. 3. oJlM^l ^£ 44 44447> 44*1 7fl^5]i °i4 ^2fl2] 4, 4 4-4^4. 5J 4^ 444^44 44444 44 3)4°114 <a 
®7\t: cpfl4 244. 44 4-2-4 44444 jl oflui^l ^S. ?1iE *>8 7)15.4, 1 <H144 U5L 4f- 24444°fl 314 oflt 

— 44 7fls^2) 444 ^42) 7B#ofl aj^i^ ^<H»cf. 

BJ#4 71^121 7)1 SS) 2:^-2] ^^=(2500 Wh/kg) -§-^(2800 Wh/I) Scfl2) <Hh: ^ofl ^sflAis 7^^ 7}2) a)jl2l <H]u^) nj £ f 

^l*Sf7l nfl-g-oi z^-z)-, 7)) ^^7)-^-^ £fe 01^^121 oflv^S)- 7fliH<Hl cfl^- ^71^ ^^X] D j| o. a).^-^^ 37 oflu)^] 

Olfe-. el#* ^21 2.^ ^<^€ 4 s 5tU, 4^^711 50 sl^ls %2] ^ 

£ ##^21 -8-71 -¥-711:21 ^o^^ ^ oj4. 

°l*Hl^fe, ^ flsjfil -a^all-* ^-fl-^fe- °fl^H« e1#*-ft- °llicH£ ^*>cf. ^Efl2l «-8-*V^ ?lliH^ °)*V, 

-g-Sfl % ?lliH.l- -i-t}-*l-fe, ofl2l Jl^-^^l^- *S 3.993,503; 4,237.200; ^ 4,683,179 Jl-Hl 711^1^ n?i ^§o)cl-. a}-f-^- $\ 

*H, °1# ^^- A ># ^^lfe «t 320r olAj-2] 7><iSl-^l *m ^cj-. eHfl2] o r _ ^el^ olltESt nflJjL ^ 

oflAj a|-§-*Vt ^i^-i- 3HiH# ^1. nfl7|^£oflAi av-g-s)-^ 2.^12) 7HiHl- 7f^l a^d 3-&°ll Sicf. ^•gr'HlAl 

3, v -g-*l-^ ^f-^7)--^ s)l- % f^lfe J. Power Sources, 1989, 26, 269-271°ll Peled S3 32)7)- 7|) a) *V^fe-c-)], ji^2) f-*>-o. ^^.c^. ^ 

i** ^"B-tr C+?^2l Sil °)^-<H^ Aj^O. A^^^) OjrOj-O.^, C)S. ^iC^ ^^)^ ^1 

50 aH# d J- 7^*1-594. 7.>o)#^ o. S oi^ ^.^=2| ^ a2 ] ^^o)) A S zf*l-^cl-. 

Kegelman2) °l^-s.*l tJ 3,639,174 i-cr €i%3r 7fl 7fl ^ ol^^S. Q al*))2) ^-^ = # 7l^^ai 5iCr. Armand 

^2)2) n)^*l 7)1 4,303,748 Xtr e)#o_S.2) A]--§-^- ^S)) ^<>1 ^ <S, U E)-2) 7fl4iH ^ <=>}■& *1)S.-1 

-S-*ffe 3^121 §Aj SE-c-, <=fl« ^aj #o)uf £ ^ E)-2) ?|iE *Aj ^oj^- 4^2), ^£Aj2) #%Aj ^.^o) S ^ z]^ 

14 500 D laf- a)-o)2) «a^V«a 42) fliEt 7l7))*>ji 5J4. £t> ^£ A J A))a, -40°C«H)Ai 145°C442) £JE ^^o)1a-1 3)-§-*rTr 

0 l-& 4fit % v -B-*Vfe- ?B4iH2] ofll-o), Chu2) n)^s.^^. t)1 5,523,179; 5,532,077; 5,582,623 a A 5,686,201 31 °H 7)7fls]l Slcf. Gr 

iffin 32)2) "1^*1 7)) 5,552,2442)- 5,506,072 31^ ^2) ^^oj ^- 7 1<H ^2)*El5. 2)3*!. D l^l ^-^2) ^.ojo) 

^l^-^^lfe ?BiHl- °)-§-4fe 7]#4al ?«iE ?^o)l ^E^* oflfe- s)i 10 2)^1 

J=21 i^o) ^o.*Vnf. iojo)) ^£AjA D >^^ ol^fil ft^fr 7l7||sl) SJX) ojc^ 

7]^^ 71421 4=^2) ^ll-°)li #?-4al, >fl*«7^ "k^el^ % ♦«^**H €4:** ^-S-4^ 51^12) ^AJ 

7BiH^, ffliHS-^El ^«H^ "ll^El ^£A.s vfls.2) sg- ^-Aj ^] S si 44 E. a °144 43:^ ^7144 &-§-, o)-§-4, -§-^, 4 
°1# ^"S. * ^^12) 44 # ^44°fl Xi<H4fe £*l]7r ^^^4. <>lfe el#«-4 °B^s.42l 24°ti 444 ?l)iH« 444^ ^44«H1 4 

*1 «B4^4. Lauck2) ^144*1 ^1 3,907,591 3:4 Yamin ^ 32)21 J. Power Sources, 1983, 9, 218-2872) 7^0^ s^-§-/4 4^12) 4 
3 ^sfl^cn) oio)Ai2) 34512] 4*l)7Hr f2lMt£2l 444 4^43 5U4. 844 =14 4^2), 7B4iEl «4|*| #e)444°ll «<H4 
21 ui*)l 42] 442] 44S45L, a 44 471 4«D4«H) -8-S117V444. 44^H1 Si<H4. 0 ]4 4sfl7]-^ #e]44#4 ?114:SS.4e-) 442] 
4sfl4.SL 444^ e]# o BicEL4 4-§-4t)1 sH 32] i7li£t 47144. °)4 4442) 444 4iA)?i7)] 44. 

4i44 4444 44e]44 44^)«=>ll 4<H42) 4«H7l-^ #e]4442) 4^84 4^s)4 4^)44 4^a) 7 |^^ a]s.jl, ^447>, 4°1 4 
71 £^ 4i 4e)°1 «H4^ £fe ^4442] 47l444°fl 44^ «ls ^4^4, 444 Aflas. 014^4 ?BiELl- 444°^ n>£s% 44. 
442] 3ei?v 444 47144 444 *«Sfc- 47142] Aflas. %i4<H 44. 4714. 44 "47142] 43."^ 44 £fe 44 4i-4 44 
44 4444(-S-S4 444 %444 4-4 44 44 7>4 4714 4444 4444 2)444. 
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Dejonghe S asls} *\] 4,833,048 ^ 4,917,974 X-b, 4] (R(S) y ) n y = 1 Ml*l 6; R£ 1 M)a| 20 7>^1 <y o|Ajo} Aj. 

"IS *lHH^r «£%^r -*M 3r; n£- 1 °W.S\ *7l% 01 = ^^^ <q$) ?fli£f 7l^^jL Sfl4. Visco Si asl2] n]^*) 

^ 5,162,175 3l*r °l^Sr ^7UM0 7)» 7 r *l *7l» JlsflSl ^ ?fldfc: = ofl stt«H-H. ^^d*^ *HH3, 1 i-fl^l 20 

S2) #E*fl «a^*l a]--^ 7i7|*Ka °1» -fM* ^ULfe. °l#si~§- ^s] ^ 4=1 ah 

* 3^4. ^ls] #3 ^°fl •a-HM-fe- sfl^Sgr f^sflsj. <<HM|2l ^(species), ^ -S-««7^ -g-o)^ -f^l i8fl*M. 3 
S-^-fr 3^*r7fl #4^1*1*? S-Sfl7 r ^ "J-^V-I-oi, ^$.0.3. WAsHS? ^7|2] #El*SH-"l7l icffe 3*§3°.J5L -§- 
2] ^3 °S. Sol °)1M*1 D JJ£ £b cm a) -§-=£-§■ 7^4. 

Oyama 5J aSlS} ni^s] ^ 5,324,599 Xfer, «1 ^Sl-s-s)- SlE^ iEfe ^.E^j -1^21 -f}-7| °l%3jl- -frSafll- 7>^1 SK v -&2] 3:^ 

* % v -°r*rb Jl*fl ^ 5DdbH* 7l7flsVjl Si^. *H-Sl ^-i-ofl z>*fl( C omplex)7 r °l*S*-g-Sr fl-S ?fliE *2l 

■8-71% °J^V -g-^|-S-^|# ^**Hr -frA r ^S°fl Si^H. ViSCO ^ a Si 2] nl^-s.^1 5,516,598 1c A>$.AjEj|7]- ^(positive 

electrode) £tr 7l]iE2j 31 ^ofl SH ^^s)^, <y °]^$\ 7>^! ^/-fj-7)^- ^B£S. °l^-<H^lfe- 11*021 

^ ?fliHf 717|)*VJI 5i^. ^ol^o-, HIS. a ^6] o)]wl*] nj £s) . §^0] o. 7 | ^ cf^^^ ^ ^-^S- 37^] ^71^ *M1 °> 

, 7ll4lH«>)l ^71 ^£^-8- ^l^tb4. 7i7Hfe ?i^£l f'^ £fe ^<H1 ^JSlb -§-Sfl7^ S-^^S^- El^AV<g -g-ol£ ^2] 0} 

^1^)^171^ <>l^-ol ^4 

£ #21 37H->3 %«--°r ^BS-b, 1-^, Skotheim U A 32121 nl^-s.*! ^1 5,601,747; 5,609,702 "A 5,529,860 •§-^1^1^21 n] 

08/602,323 ii 7^)1^ hVsI- ^-o), -faM tHS# «--°rt}-t+. o)s s.g|^ 7 ).^) ^ 

^^lS.Ai ^sj. #e)tH _ ^ ^ AJ^ ^ o|^-£ £tL> 7)4^JL 5^Cf. 017H1A-1, ^-<>1 #el ol 

S."b, ^-°J ^^-1-21- -a-%Sr^-(-S-S-S-), ^^^(-S-S-S-S-) 0 )^-, ^.cf 1-el^-Sr-i: ^-S-sl-b ^^S: 7} 

31 ^-S-*>b TflS-t 21^^.4. it-i-sj- #elH 7fls.fe, at- 21 ^ISKWH, A' -S m - ^ m£r 3 °1^21 ^^,21 #el 

?lli^a-f-El ^isfl^o)l2l -§-*H7V^- l-el%-SH-2l o]^e»m ^av^. o^^q. xI^a)?^ <^ el7^1 sH^'tH 7^)511 °Xv±. Dey ^ 
a 21 SI n]^*l ^1 3,806,369 Jib ffl^H-sL-f el MlS. #sl *3j~ir°l >4 £^r EfSl -i-ol^-Sl f-sfl- ^^l*>b, ?fl4iSSl- ^sfl^/^el* 

* #21 ol^JE^r Bl-H]-^. 7l#Sl-Jl ojcf. HJ-^ *,c>l ojo.^, ^-Sfl7 r ^ ^Q^^ £b E+Sl -g-ol^l 7l)^ AJofl l-^-S))^£l ^ ^ 
A^V°i ^a|51 Aj-ol^. ^ Alf]7l | No|e ^ nl^-*-^ ^ 3,532,543 2r, ^-PrSlb ul*)]2l #aj ? 1)^h<H) °a<H 
^121 #el%SH-Sl 7j^Vo)| ^.(ggj) ^S^^-ojo) A^Alcs. 7l#sKiL oX^. ^s. o o i^o]o) D ) ^s.^ 08/859,996 Xb "^1 
fl^2l ^ Al^Ajo^ ^ ^ics ^7|Sl«f ^x] 5] H21 ^la^" ^Islofl, J§-%Vo. ^g.s 53^0)1 ^Tiq- m^s.^] 
5g#5.^-El vflS^ ^s)l7l-b «el%Sll-Sl ^# xl°iAl ? l7fl -f^ ^7l»Aj o)^ ^ #S^!S1 7flSSl, %«-o. ?|i£oj cfl^v tf.yya. 

a o v ^ ^t-^r, «l* t^ ^l^W 7)#*> *lf}, ^-71 ^el^-Sll- ic)-^S1 ^-Sfl^ 7fli= «r-8-tV*2l ^S«^ x^SSl BfS^ ^21 

S-^°i ^7} °X°], ^-7|S1 l-el^Sl^Bl- El-2) -§-SflAJ ?fl;t c ^Aj.=-o| ^s))^oi| -t^*l-b ^-f ^^-slb ^r^°.£-¥-El A}-ol^ 

4 ^a)?1^. ^Jolc).. ae^, o|s. oj-tia * o. l-ol^o] ^ ^£ 5Ucf. «1 -§-^ 7flS7l a>a)^ H]7l|iE ^ S]o\), rz.#^- 

^tt -g-n-s £b -g-s-^i^ < y= c, i-&2) ^2) ^sii^ uns.si sisi-aj o_s. ^s. n^. ^ ^-^°.s.^ -B-s^ ^e $a<H^ 

^Sfl^Mlfe -§-S)l^ ?lliH «-€##Sl E^i 2^Jo) SJcf. #el%S)-l-Sl ^^-E7V *l-g- ^XlSl 27 | A^l^l-o)] oj^Ai S-°J ojfe «• 

^, 3*1S1 M-^Sl ^^-« 0 ^ Aloltfi oj^^^ .g.sflAj «5l^SH-sl El-2) -g-ol^o] ui^- £71^- BlSflAlTfl ^ $U<H, A>o]§ -,tg # cj- 

^A) 7 H ^}^1 oV^-g. 7 t J. ;t Al 7 Jcf. 

°J-& ^-«l^il 09-147868 31(1997. 6. 6.)-& 2*1^^)0] ?|i£«| ^1^ *«--°r 7flS.# ^sV^ jZ ^^'HH.E ^cflsi a^)^- 
^1^^1-71) sq-b #Aj #i^-821 AV#* 7)#§)-Jl 5Uch o\s. gi^^, 71^1- LflS. 30 Ml^l 50 Bl^SSl. ^-^ cf^o] ^.si-o. ^ 

£-& -I-^sl-t. 1000 m 2 /g °1^2l HlS^-i: 7}^ nl^l^^2l -S-^*]^ ^cf. ^ ^.^a^ o_ fe 1 D ) aS . 0 ,Aj. 

^2.3. 2 M)Al 6 "la 3 - >33,2l 5E*> 7^2 oj,^ 

JL*ll ^ 7li£<| -°r7l^- 3L-b l-ejol «--°r*V^ m <H)M^1 D J£ 7fl^^7>^ ^x)Si ^ofl cfl^ ^oV^ sfl^ 

^Uoil£ Ir^^ol, ^AH) 5j<H^2l 7fliH f>.°S-¥-El %5l# ^ 1-el^-^Sl SfS^ Sl^-^AV^. Hj-^s)-J7, ? fl-Ac ^Aj^^o) ^ 7 l5}.*V3l 
Ol-g-2]- ^A]^f. ^Al ? |nl, Cf^o^ Aj-Ol^ofl J7A|A}f. ^ ^.^21 tV^i 7l)^^7l-^ ^Al# ^flS-Sl- AiAl^^ofl cfl t.V ^Afe ^ 

^■^Sl A^l^. Ajtg 

^ avxgo^ oj <y=A^o r( (a) a].^^ A^EfloflAi, _ Sm - cl-pj- m ^ 3 <HlAi io^S) ^^.Sl #2l%Sl-i- ^-°r*>^ ®7\%*} ^ 
£2}-, ( b ) ^7} ^^7). 7flS°)l 21^V n)^7V 7l)S.2l elf- 8%Sl-iroil tfltb ^^=H| 6.2:1°fl^Sl Aj- 7 1 d)^7V AflSSl #^o. S o JS) ) ^egl- 

#^2) 5l# 8%Sl-ir2l o.03 M ^-^2] 40 %s] e]# 8%*l"i-2l ^Sl oj^ ( ^-sfl 7 ]-^. f. e) ^-sj-f el 7j-^ 7 >a1^ h]^ 7 1 

*^21 Dl^7> ^-°r*l-^, ^^AJ.^. ^7lo)] Ol^-s)-^ j7S)l ^VAj ^±E_o\] 

°d ■£*] e $n*)} SU°1*1. A J7] ^-o«si el# 8^31-1-si aj. 7 | d)^7H1 21 «■ 60%^^. ?J aJaio^eDoHa^, aj-71 -§-^21 el# s^Sl 

1-21 Aj-7] n)^7>o)) o]$ ^a[o 87%°)cl-. ?J Aj A] <y= Efl «H) A^ , Aj. 7] ^.ojjol e) # 8 %S1-1-S1 Aj 7 ) n]^7>^l oj f-aj^r 93% o] 

Cf. PJ AjAlO^Efl^Ai, A^ 7 | .g-ajjo) ^ # 8 ^S(.^-^ Aj- 7 ] nl^A>o11 S) ?!" ^1 °1 £ 97%°lcf. 
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°J -SH^eW Sl°H, -§-*»7V%- l-e)^l-£l #tfr *aj-a- 7|-x]^r a] 3 7) ^2] 7«5-fe: ^i, &|?h iH^i? aj.^ § 

S ^°.sl °l^-<H*lfe ^3.s.^ SJ -a^l^Efl^il^. -g-slW-fc- t-e1%sn-si W 7^)^ Hl^7]»>g*| nm*). 

Til £fe °1^7l oj ^0^0^, -g-S^Hr *Bl#S**Sj ^.gVA 7 ^ )fe . Hl^7|*^°) ^flS^ A) e) ^jg. °l-f-<^ 

Sicf. SJ iH^'HW. -8-afl7>^ $<!)«-a}«3 %m 7 }x]±r n]^7]%^S] *>]%x}3. 7)1 Sfe ^-Sl-irS. o|^-«H^ ad-, OJJL 

S l -f-id*Rr -a^l^Efl 0 !)^, A J"7l 2HW°) B(pseudO-boehmite).S. o|s.<H^ ojq oj ^AlofEfloflAi, -§-3fl7^ 

7HM§ «VM-& ^SftS ol^^ 5id. n^S" ^t*Hl ^Sfe -€*1SWH. z^^-g-o. ^^Aj aj-q-t ^s^s) °1]S.=a (aerogel) 

3. °1^-<H^ SW. °J -JM***^. -§-Sfl7Hr #31%-^#S1 5.^3. 7)-xlfe H]^7l%^oJ o^o]^ Sl^. 

£ t<32] JL^l ^ 7l)i£ fe| AV^J-EfloHT.I, -6] - Sm - m£ 3-1021 ^,2) #El%S}-§- ^-fKKr. #7]«-AJ ^St 

tVcf. °J ^ISJeIHM. m o. 3 _ 8S1 ^^olcf. <a *)a1<8=3I°1H, m o. 3 _ 62 j ^^olcf. «B ^lSfEtHW, m^r 6~1021 3^*1 °J aj 
*1°<MH o}^ fce1#sN& -S-S-S-(^. 2lc|-. <a <Ba1«*SIHH. #el*#-& -S-S-S-S-(^r. 

°1^«H^ Sm. °J -SW^SIUH. #e1*** -S-S-S-S-S(#. itSlt)£ Sid. °J #e1^-Srl- 

-S-S-S-S-S-S-(^r, Sic)-, oj *j A Joj=E|)oilA^ ^el^-SH- 3«vg- - S -S-S-S-S-S-S-(^r, ^ °l^f- 

sm. °J -a^lSfEfl"!)^, *Bl*#* -S-S-S-S-S-S-S-S-(^ °1*<H*I 

<y -*)7.]<y=e(|ofl s}°H, •& aisfl M ?BiH2] ^7]*-^ 7fla^ °1^-<H^ Si^. °J ^1 °J= ^fl °fl ^-i , ^7)*^ ^»o. 

Tfla^ «db-* ^el^s o]^c]^ ojnj. 

« ^^^]2i ofls^ ^. ±i ^^.^ o._ ^d-«, ^^t. ^-a-fi-. ^7] ^£A d s^^^ 51 ^7] ^ £ aj ^ taa^t* 

°^ -aAl^EfloU sa«H-H, ^^21 iSfl 7l)4:H^ ^^11- ^-rV^Cf. 

°J -a^SfEBoIl Xi<H^, ^ -aafl ^ 7l)iH^ ^afl^l- £*> 

oj AjAlofEflofl OJ^A^, Ji JT^l ^VAJ ? |A£t -g-Sfl7f^- #e]«4#Sl ^-^-i- 7MX] H|^7l«^ ^ ^Sr#* ^tt 

d, a -iVSrl-^r: -ae)?K ^"l-ff ^SHr, ff-tf^, ^ def^ aj-^^. 0 | =<^a|^ Ajej^d. 

^2] £ 31-142] <£a o >o., ofl^c^; <^7H1 7]#£)^ ^- ^^2] j7*H ^Aj ? fl i£; uj ofli-HS^ Aj-o] ofl ^ o. ^sH^-fr 

^. 

-f -^21 -tiAjojEflofl ^sfl^^ >y olAj-o] oi^. ^}sn^ ^4 f^E)^ a>41-^. #s1 = a^^ l-e| 0 ) n ls, «e]ai 

d^. f-Bl°|-a*S.MS.«, l-slA)s-Aj. i ^ejoflefls ^eflaE #e|-a^*>; ^712] -S-£5fl; aj- 7 ]S1 2l-e|H; * tf7l2j ^-^-i-s <>1^-<Ha1^ ^ 

^°J, N-ttS =l*el^. cl^.#efloj r 5] AJS.AJ.O.S. oi^xife. ^o^ei Ai@j£) fe oj 0 ]Aj.o} ^gfl^ -8-141-S- «-*«d. 

■g- ^^2] £ *m-2) otAj.^. ^7 )o)) 7|#£]-b «V2f Jl^l^-y ?BiHt- *i]2:SRr ^"fl ^tb 

^^2] a ° 0 ^o. ^ 7H1 7|#e)^ q^ ^o r> ^.aj sii-g-svt ^i^-a-t ^i2i ^li's-^ofl <a°id. 

7|#ofl ^f. t > o)^ ^ EiolA]^, ^. ^-^^ oj AjAjojEfls). OJAJ.O) - o. £ a^o} e|.o] ^^0^6)14 o^ofl a)-§-^ ^ ojq. 

£ 1-&. ?Hi£l ^-Ir f-#*rJL SJfe ^^^1 A J-2] ^-aj 7HiH2] J»S ^7]^ ^ ±E _ AflSfe, -§-8fl7f-S- ^-sJ-1-2) 7j-?V f-^-i- 

Ul^}7l«-Aj a]^7V 7flSl- gj=^r ^#o)| ojc)-. g= o. §e|^^ x]^ ^ ^ as] 7 ] ^>cf. o) 

s. » 2 c^ ^( C ore shell)" f-^^# «"-fi-«rfe ^^Mlf- 0 J2].S. oj-§-*Vfe tJ"^ ?l)4i£oi) ^^>-s)l ojq 

E 2fe, -§-Sfl7f-^ S.S)%#^2) ^-aV^ 7)-A| t H|^7|«-Aj d)^). 7))S 7|. ^7l«-Aj ^-^-o. ^oj ^TflAioflA^ 7)] ^#513. A-] -°-a1 

s-Rr, ^^^1 a 0 Vo^ 2Sfl ^-Aj ^-2: 1- ojq a ^-Aj 7fl4:£fe ^^M)2)- ^5.^ f-^^ll- °J2)S «--S-*ffe "He^^ 3. ofl ^. 

Sfl/V^- «e1^Srl-2] ^j-^ **]-g- 7H^ ul^7)%Aj D) ^^ 7 flsfl . fl-**^ piie^^ofl U fl^^ ^71#aj |^ ^ flal . 7 ^ ^aj-. 

S Ai Aj^si ^ OJcJ. 

£ 3^:, #7l#A^ 7 flS7>> ^-S|)7|-^- #3^-1-21 Ul^7l#Aj ^7). 7„ a£ o)-Al^ f^O. S 3l^-S)<HM- 

*fl*1*]fe, ^^l^A) Aj-o^ j,^,) ^.jg Aj^m ^olj, ojq. 

£ 4fe, ^^7flS.Ai #Elo|l^^ av^jpeoja 7].^ ^.go^ nlsJ ^ ^(PRINTEX X-2, SL*t°]3. Arcon2) Degussa a>5.-?-e1 ^s.7^^ 
Si2] ^•# t g)l- ^-Fh*Vfe ^-^2] ?fli£-t f-^SVfe AjAloj) 2 £1 AA ^a)o]1 cfl^V A>o) 5 ^ cfl -§-a)-§-^(mAh/cm 3 2l 7|)4:H S^) 
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£ 5b, £ 1^21 HIW Si2]- «aa* 71-^1 *BW£ °l*<H*|fe- JlSfl % VA J ffldlHl- 7>^1 aJaH) 321 AA el#**l*H cfl 

« 100 *Mt *h*H =r cfl 3*1 ul-g-^21 £<3°lt}. 

a. ^igo) oj o o ia o vo._ (a) ^3 Aj-Eflo,)^, a] -S m - c}-d> m ,g. 3 ~ 10 Sl ^.2) #E] ^-fKVb 371%^ ^as*, (b 

a, ^-7] d|^^V ^ a ofl o)^ ^.S|-o. f dI^^). ^fls.2] e}.§. tfl*V ^^=H| 6.2:1 °)H 2) ^7} ^3.$ %^S.S. °dn 3)^1-^21 

ell 8*#*S| 0.03 M -§-^21 3<H£ 40%2l ell 8^«Hr2l S-SfSl ^<>1 «■ t^2l Jl^fl *MJ 711 iHb, g7)*4 ?Hi 

E.S. °l^-<^)n j7 oflui^i ^j&a *vb 3*1, adf^l-s- #3*1. <aa3*l, 95 7lEt2] AV-g-ofl -f^t*. 

H137UHS "l*** 4s. 

^71<H| A>^-S]^ $.0] "nj^-fe. 7l)S2| B^-fr ^AJ-B}. ^ 2 o)] ft^jatj-. ol D]^x> ^4 ^2^, e|« #<H. ^S)- fl-aj 

7>^ ^£ £b «^21 ^-a-M-, ^"JiS. 7>^1^1 &b, spj-§- 7>« 5U^. 

-§-<H "^7l«-Aj..o. ^ 7H , A>^-£]^ 3#<tf-# 3*12] *^oll4 H o V ^2] ^7l^> >&-§-<HH °J<Hl-Rr ^flSSI ?l7]Sf§V3j ^-AJofl 

3 b 3°)*+. -g-<H ■Bl^l*^"* o} 7)o)) a>^-s1^ HVi4 £0], 3^21 ^oluf ^2] ^71^ ift-g-ojAl "ti^H-*! &b 7fla2] 3 

7]#«V2| SAjofl # 7)1 S}b ^o)c)-. 

°l7lofl £°1, ^ ■•^.^••^ r oJlAj-O.^.^-El jiafl2| a3°fl 3b §4t°N «*1SJ 7j%tofl ^Jo)^. oj ^ 

Kirk-Othmer Encyclopedia of Chemical Technology, 4th Editon. Vol.1, 493-528 John Wiley and Sons, New York, 1991, Howe-Gr 
anteditoHl 7)*]]£ Q*), *] s.^. "Hi ^sfl Ti^-Tfl 5]fe, 3L*fl°l cfl^V ^.^-fl-^o] ofvl. -§-e}£3M) ^tt, OL^SH ?1^^<H1 a* 

■f Slfe, «S^2] A o Vc >]^ &7>1- ^>2] ^^Scfl2) AiejAjo|c).. jl^7(- nMlCr^ll ^-f , °1 #e1^-^ JTSflSl J7^)2] H^^. s)]^2) 

**f£ §^21 #7il# i%v^tq. ^.c^ "#a{-Al^cl-(adsorbs)"rr 4^* ^b ^Tfl^c)-. 

^W^i* ^^121 2^1) ?liE£fEl2| ^7l#Aj ^^2] ^-AV^. ^}^Al?l^ Hi ^71*^ ^S2J ^Cfl^^^r, -§-*1|7V^ «e] f.^|e| ^-Sfl 

sfl 5ib ^-f . al37l#Aj 43.7} ^7l*>a ^Da2) -g-sfl7l-^ f>4 #eial^a ^^7)^- s§7M SJ^. ofl^. s.^, j^ll 

7fliH2l ^7l#Aj 7fla7 > *H _§.<?! ^^3)ol -§-3)171-^ Bl# 8Wf -4^21 ^-7l 2] «B)*4*<>H, &*§Q9l ^^tb -g-^l 

b EflEgl-ol]^^ ^el# Clnfl^ cHlElla>-r EllEe).^-^ ^21 oflEflaolcK ^2] Ajajofl ^c^a-I V)*l7]%-% *l§_°) 
-H? ^VM-21 «j-^^r, Hl^7l#Aj d)^^). 7Ha2l 71^121 ^^=21 ^1^71^ n]^^ nV^-2l^ ^E, ^^-^1^ -g-^o)) ^-Sfl^ 

^21 ^7V#aj 7fls .2l -g-^ofl al«7l«^j ^^o) ^<y€ "11^1 -§-sfl€ *^ A 1 ?) >0*M ; h)^71^aj °.a^- 

B] *B1^; BlS7|t^j ^S7V -§-Sfl€ *2) ^^2)- -g-^ofl « H"°1^2l ^^=-1: #^^<H) 21^. 

H]^7l*Aj n) ^^ 7flao1 | 21811 -S-^Sl^ -g-flflg ^21 Sl-aEl^7V Bl^7l«-^ "I^a} ^fla-Hl 21 tb -g-^i « £b ^7}^ #2} ^^ol 

3 SL^ajol ^J^ ell. -§-Sfl7>^ #7]«-^ 7flS2l ^RiSa-^E-l ^^1* ^«fl^4 ^2] ^-^ofla21 4]^- *K»-=r 

* ^"S^l^lb «l?i7l#Aj D ]^^ THSolcJ-. 

^7)*Aj €■ ^^21 JLM] W$ 7fliH<Hl 3^ Hl^^^-Aj nl^^> Tfl ab -§-«H7l-^ #Bl^-f-2] 7^^. 7 |.^ fe 

a a «l*|7HMd D l«7i- 7fla°lcf. e u a Vt g2i »i« «1^71«-aj ni^^v ^flai-, ^7^ #ei*^2i 7^1^ ^ # 

^2) o^, n# Hl^7l^Aj nl ^xh 7fla2l- ^-f^-ofi, *e|*#-S-oJ cfltb a^o)7^ E u1- 34-3 -& ^^3}-%Hl 

^121 ?HiHa-¥-El e|2) ^o.a2l ?fliH2l l-el^-s)-!-^ -g-oi^ «-S^-i-2i ^-ava _o S aI^aj^itii bi^ 

7UM3 D 1^7> 7fla2l -§-%=-!: s.^l^l-7] ^sfl, o]s. -g-o)^. ^av- o)l d« Bl*i7MM0 °1^7V 7fla2l «^3#, *3)*^-&«H| cfl« cfl 

«-^rlra7l ell- 8*JW* l-a)*^ ±5. 3 g7^1-^cf. a]^7)%Aj Dl ^^ ^ a ofl ^sfl e)-§- 8«-4««l c| 7j-sV7ll 

, H)^^^ Dl^7l- 71) at all- 8%£l"§-4 -t-ol-gr ^-§-21 7fliH2l 2l^o.a, 2]J?-SKV3r ol-f-fr tH -frSLSl-Tll aI^aI?) 

711 €Cf. 

°fl« -t^, ^-^--fr 7ll4: = a2l aj^o)] jiji^l ^£Aj dI^^j. ^s.^ SAB-50(ai^>i, Bflol^*2l Chevron Aj-a-f-El ^^-7^^ ^ 
£ A d fbi °Ja, Shawingan Acetylene Black21 -tf-g-^olcK SAB-50 0.5 g4 EllBEl-#^2l 0.03 M Li 2 S 8 10 ml -§-^2] S.^-21 -f-sl^ 
^^^r ell 8^1-21 14% -L>21 14^^^. sj-g. 8*Sr#2] 86%b Eflae}-#^ ^-o} ^oj^ p^ 7 W£, ?Di5 

°fl °l-§-S)b £ cf* ^ d 1^aV 7flab VULCAN XE72R(«flAl#>m a, «sje|?l-2l Cabot a>S-?-e1 ^-^-71-^^; ^21 ^g-'SHc}-. ^ 

^ 1-ell-^-Ai^ o. Si XE72R Sib 31%2) ell- 8^^-#^r ^l °Hl Hl«ll, -S- ^2] -iS°l ^S.^ Si 7fla(PRINT 

EX XE; BLACK PEARL 2000, "lW^l;*,, ^e1?l-21 Cabot Al-a-?-El ^^-71-^-^ Si2] ^ FW200, -2.*l- 0 lJ2., ^^2) Degussa A >a 

^■El ^^7f-§-t!- Si2) -tf-g-'gjb lrell-3}-^ tftt H£ a)^^^1- e>l-§-*H ^4 50%, 65%, °A 95%2) ell 8%S(-#2l ^14)^4. 

^21 sail w ?D4:H2i «i^7i«-^ o1^a> 7flab *«fl7^ w 7i-Ai^ as «Jl^7i«-^ n iu*v Tflaa oi^-oi^ 

5i^.°l, °1^7> 7«a<fl 21^V o) 7^^ ^.at-fr ol^*t- ^fla cfl E|f- 8*SH-2l f^Hl 6.2 H 1 °ll A l ^AflSRr °1^a> 7fla2).2l Ellael-#^2l el 
1- 8#3j~i2l 0.03 M 21<H£ 40%2] ell- 8%Srlr ^-«i v 2] -H^io] ^ ^T-l^Efl 0 !!^, ell 8%Srlr2l ^-7] n]^x>ofl 2)^ A J-7l -§- 

^ofl ^olA-12) 3j<H£ 60%°lch °J -aAlojzEiiofl^, ell 8%2}-l-21 ^7) nl^^ofl 2lt.V Aj-71 -g-««ofl 5UolA)2l ^-Sr-g- 31<HE 87%o|cf 

. U ^T-l^EfloilAi, ell- 8*#*21 ^71 »1^7H 21^- Aj-71 ^-^ofl °j<HAi2l fl-^ al<HE 93%°|nl-. °J 41*1 ^"Jxl, ell 8*S*#3 
^7) nl^T-H 21?V aj. 71 <ao]^o) *aj-^- 97%°m. 

°J ^ A l°<jEfloll 5i<H A 1, * ^^21 aL3fl 7fli^2l -§-Sfl7|-^ #el*4-#2l W 7}x]^ Hl^7l*^ °1^aV 7flab Si. ^el^V, 

^■nl* ««>i «a«^ f « »1^-<Ha1^ joi^ti Ai^sl^; ni^^ ^ a ofl 2]^ o) 7^-^ ^.aj-o, Di^^i- 7fla cfl ell 

8%SH:21 f"g=ttl 6.2 cfl 1«fl^ ^7H*V^ n^^> ^fla2l-2l Ellsel-#^2l e)l 84-44 0.03 M -8-«S°» ^°l£ 40%2) ell 8%2rlr fi-^21 
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<B *H°<M<HW, #e)***<>l 7Mfr nj^^V ^3.4? °1^<H^ fl*h €■ tf^ 5U<H njej^ 

^4: cj) el# 8**1:51 f^wl 6.2 cfl 1°IM ^*»*Hf ^t±^ e^t^S] e)# 8***5} 0.03 M -8-^<Hl 40%5l e]# 8**** 

?]xr ay ^± 1^l(it f-<H, ^^^W, ^fla5l^lSS] GenCorp Aerojetr^^-el n 2 ^}.-^), PRINTEX XE-2. BLACK PEA 

RL 2000, FW2001- 3L^*Hh a*}] ^SMtt SHr^*. ^3 -f >5dSHr &± H ^# 8***5} f^wl 6.2 tfl 1 <=>i W 

^*fl*Rr ^5|-5) EflHef#^S] e]# 8***5} 0.03 M -8-^°fl 3<HJE 60%5] e]# 8**** £-*M?l*f ay BLACK PEARL 200 

0, « FW2001- 5L«-*Kh a*fl tHJ*M*? Stfe^. * ^5l J}«J -f*I*Kr nUJ*)- *4ife ^ cfl el# 8***5} f^Wl 6.2 ifl 1<HW £ 
*1l*Rf ^^5] ^£^51 2l# 8***5} 0.03 M *\c]Sl 87%5} 8**** ay 5^, FW2001- 3L«-*K+, a 

°fl £ ^51 ci ZfI4>l -f *i*Rr *1^*V tj| e1# 8***51 f^ti] 6.2 4 1*M ^*l)*Rr eflH 

el# 8***5] 0.03 M "§-^°)l ^J°1S. 93%5] e}# 8**** §*M?l^r a9 FW200* a°fl ^3*1^ 

. «■ ^51 7H> z^^MI **i*Hr nl^^f ^ cfl e]-§- 8***51 6.2 cfl 14H **I|*H? ^e^g^oj e]# 8* 

**5l o.03 M -g- 0 -M 3<H-£ 97%5l e]# 8**1:* **M7l*r ay 3*1^. 

£ «fl 3 ^ ?U£^1 5U<>H5] -g-*lt 7Rf *e]***i>l 7^ £«H ^j^Ml p}^ ^ tfl 8***5} 6.2 

tt 1*iH ^5]- 2] BflH^#^5] e}-# 8***51 0.03 M 40% <=>l*l-5] e]# 8**** **M*lfc ay 5°H ( SAB 

-50,PRINTEX L(i*Kli, Degussa n 1 ^}-^ ^^), PRINTEX L6(^.^l^ ( o>^sj De g U ssa ^^^^ ^-^7>^ 

«■ ^51 Monarch 700H^*^I*. ^^e]7l-5l Cabot ^S.^^ ^?^7^tb ^51 ^#^) f S XE72R* 5L^VM- a<H| ^^5)^1 

« ^l^flU^. *^|7V* »el**»5l A J-7) 7j-^V ^^--i- «l«7l*>8 nl^x]- Tfl^r « Bins ^1^^^ M^. * ttfl^H -a 

e)7f^ ^el^V cfl ell- 8***51 ^^y] 6 .2 cfl ^eJ^5] Efl^e}-#^^ 8 ***5l o.03 M 40% 0 l*)-5l 

al # 8**** ^-^M^Itt a^i 5°H ( ^sl^> *°1 *eliM*K ^flae^SSl GenCorp Aerojet *>5.-¥-el CABOSI 

L M5, AEROSIL 380, S CABOSIL 530(IL, Tuscola5l Cabot ^^E^ ^^7f^^: -Sel^ ^#^)* 3L«-*l-i+ a^l ^^^^l^r ^cf. 
^•^51 -f^^fe ^l^^l- ^ein^- ^el^> cfl Blf^ 8***51 ^^ti) 6.2 tfl #^1^ ^el^ r 5l-5l Eflmel-^^51 e)# 8***51 0.03 M 

-g-^o)) 60 o/ 0 Sl elf- 8**** **M?l*f ay ^^>H, AEROSIL 380 ^ CABOSIL 530* a<>fl ^3*1*7 ^ ^ v 

^51 zj-^^l -fA}^ nl^^> ^Hl7>^ ^Sin cfl El# 8***51 ^^«1 6.2 cfl H>H ^fl^ -Sel^Sl BflH^-#^5l e]# 8***5) 0. 
03 M -g-^Jofl 87%51 el# 8**** ay ^J<^H, CABOSIL 530* a«i «r^£l^l^ ^tt^. ^- U^S) c-fl q-^ 

*1 + ^el^fe ^ein 4 el# 8***51 6.2 cfl i^)^ ^4t>}^ ^e]^5l EflM^#^5l sl# 8***51 0.03 M -g- 4 ^ 

<H1 3<HJ£ 93%51 el# 8**** ?lrr ay CABOSIL 530* a^l ^^^^l^r &Sr^. £ 7}^ 

^ -ael^fe- ^el^ cfl sl# 8***51 **Hl 6.2 cfl lofl^l €*|*r-fe ^^^>5l-5l EflHef#^5l e)# 8***51 0.03 M -§-^<Hl ^)^H 

S 97%51 21 # 8**** ay %*]tt. 

*^21 a^l tMJ 7fl4:H<i SU^ -S-^^V^ *el***5l q^x] ^^^fe ^el^r ^ el# 8***51 *«nl 6.2 

tfl 1°lMi -8 el 71-451 3lJ=el-^5l elf- 8***51 0.03 M -g-*M ^J<H^ 40% ^1^51 el# 8**** *^l^lt ay S«H. CA 

BOSILTS720( < ael}nC)l2:, ^-^s)-5l Cabot ^3.^ ^^7^^ ^el^}5l H CABOSIL L90(°J el ±°}^ t ^^S] Cabot ^>^^- 

B] ^ 7 }^ ^el7>5l ^#^)* 3E«-*rM- a<H] ^^^1^1^ SHr*}. 

d J ^l'SflH^I. -§-^7>^ *Sl***5l 7^^V ^-3}-* Ml«7l»^ nl^^f TflJ^ ^o]- XJ-^s. O] -c^^ ^t^. ^- ^ o)| 

^**^r ^** cfl S]# 8***51 ^^til 6.2 cfl 1 *1 W ^^1^ ^"**45l EfljEeJ-^oj ^ Q ^ 

*51 o.03 M -8-^^ 40%5^ el# 8**** ^^M?)^ ay 5°H, 5l«Hp>olH(pseudo-boehmite)l- i«-*>M- a*1) S» 

AV-g-sl^ ^-^ ^tjfl^oiE"^ *q-^j A l 2 0 3 xH 2 0 ^ 1.0<H1^ 1.5^M151 ^^,* 7>7>1^ 41 fl. ^pI^- ^*** ^-^cf. »2]*\W 
^ie»4 ^.ojoj -g-cH^ »U||Pl-o]E- f -AIOOH", 5 "^r* ^^lM-"* S^th ^7H1 -Sliflpl-olE-s. ^1^ 7fl^^, ^1* *<H, ^ 
^-^pIM-^ ^f-tf^W ^51, AI 2 0 3 )51- ^ AI2O3 xHzO ^ x^ 1.0 "l^l^i-t 1.5 ^l^^ ^* ^"l^ ^**^ 

^- ^ v ^5l -f pI^t.)- ^pI* ^V**^ <i--f.nl ^ cfl el# 8***51 6.2 cfl 1<>fl>H ^^fl^ ^"l* A J-**^5l EflH^ 

^^51 ei# 8***51 0.03 M ^^Hie 60%5l ei# 8**** ^^1^1^ ay S d H, 5]tifl^l-o) e^. s^-^VM- a<Hl ^5)^1^ ^ 

cf. * ^51 zl-^*l -f^^ ^1^^ W% ^V**^ ^ u l^ ^>** tfl el# 8***51 ^^Hl 6.2 tfl 1<H1^ ^7fl^ ^pI^- ^* 
*^51 ^)H^-^^51 ell- 8***51 0.03 M -g-^ofl 87%5) sj# 8**** ^^^^1^ ay 5°H, ^l D H£t 5L^M- a^) f_V 

^Sl^l^ S^cf. ^^51 zl-ige] ^>id*Rr nl^7.> ^p]^- >L>**^ ^^l^ ^** cfl 31 # 8***51 ^^«1 6.2 tfl 1^ ^^1) 

^ ^>**2f5l z)}^^^9] el# 8***51 o.03 M *^ofl 93%5l elf- 8**** ay 5o|d) ( 

^-a}^ ni^^ ^pI^ a>**^ ^pl^ ^V** cfl el# 8***51 f^«l 6.2 cfl 1^1^ ° S V -^H^ ^**451 BfljEet-^^^ ^ 

# 8***51 0.03 M *«H 3<HH 97%51 e)# 8**** ay 3*14. 

*^si a^l *el***si ^^fl aj^W u]^^ ^^1^ -tt**^ ^^1^ ^t** d| el 

# 8***51 f^^Hl 6.2 cfl loflA^ ^741^ ^ n l^ ^3r**^5l 3)^^21 8***51 0.03 M ^)<>1^ 40% ^1^51 e|# 8* 

*** 5-^1^1^ ay s^d-. 
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°J ^H^eM 5lM A 1. -8-*fl7}-fe *31**#21 7j-*lfe «|^7]«-^ nUJjq. ^flafe W|^7l^ *H ^ ^S^SH-a o^o^ oj 

C+. <H7lo)] /.].^.£)^ a>2j. ^fe $.0] "Ul^7l^ ^o) =-4* S)- •§•"■&, ji, V, Cr, Mn, Fe, Nb, Mo. Ta, W, Co. Ni. Cu, Y. Z 

r, Ru. Rh, Pd, Hf, Re, Os, 54 IrS. ol-f-o^lfe 2- o.S.-'f-el ^ajslfe : %°]5. W 1 !, ^S^lSHfe O, S. 54 SeS-^Ei ^HS. *W- 

U «l ; S7l%^ TflSf Slnl^-tq-. ,& ^-igoll 5U<H "l^V 3 6 1 ^a^SHfe ^2^1St cfl el# 8*^-1-^ 6 .2 0) l^i 

^fl*Hr ^ tta*lSH:sFS] tflSef-g^Sl el# 8*S1"§-21 0.03 M -§-°->H 40%2) slf- 8*SH-# **M?lfe a Si 3«>M. 3 

^ »>M-# ofls^i-i- zl<* t^s^lfe &fe<4. fe -ftfsl-fe nl^Af =-4? £s3lsi"gfe tt^si-i- cfl aif- 8 * 

3J-1-S] f"o=«l 6.2 cfl 1«M ^*florfe #3^3^1-4^ Efle^^o) 8%S)-i-Sl 0.03 M -§-^°11 *H.E 60% 2] e]# 894e«- 

**M*lfe 5°H, 13 A o" wl-M-0- *fls.«* a«fl $3sl*lfe &fec+. fe «fSl -*-<a*l-fe «*1 S 

23!SH-fe tfl B|* ^^=H] 6.2 cfl 1°)]^ ^*1]SRt 3°1 ^3 31 Sri: 4 3 EllE^Sl e]# 8*##Sl 0.03 M -§- 

«1<* 87% 2] all 8%^## 3-*M?lfe ^ A d «VM-H- ^>Sl-ir «flS.^# 3°ll «33*lfe Sifecf. fe 

d z^ts) -f *i*Vfe °i^7f ^ S24*t* tai^t cfl 2l# 8**#si 6.2 01 i°M #*fl3r-& ?H tts^lsn-^ 

EflHet#^Sl Ej# 8«-4«3 0.03 M -8-«M 3<H£ 93% 2] elf- 8*a*-&* ^ A l7lfe 3 6 H, 33^8 «"Wf 
M- a»ll «MJ*l*lfe <Sfec*. & *»3S| 7}# ztl*l + *i°rfe 3°1 ^ £2*ia*-g-fe #h*Q#* cfl e]# 8*#*2i 6.2 cfl 1 

oflAl ^01 ^4- ^a«##^5l e]# 8**#S| 0.03 M -§- 0 Ji°fl ^<^£ 97% 2] 8«-*** a€ 

^, H>M"# "llS^-i- 3L*«|-i+ n<Hl ^-^Sl^l-fer 

*fl-#Sl ^^=al 6.2 cfl ^^*Vt ^ tta«#*3+SiI f«E^t^ 3# 8*SH-21 0.03 M -§-^«i 3)<H51 40% °1*VS) El* 8S- 

oj ^ A] o^Efl oflA-j, -§-Sfl7l-^ «e1*ft*S1 ^-^-i- 7>^1^ Hl^7l*>9 D )^^V ^S.^ ^l^-'H^ ^2-5. ol^ol^lt nlfl 

^ £afl £^<>l^q- £fe °J2]s, ofl# ^21 §e)-# tiw, a cf^- ^flasi a^°l] ^cf. ^ 

■S^ofl 5a<H °1^7> cfl el# 8%S|-i-2l ^^u) 6.2 cfl l«1H ^fl*V^ ^3421 cflE^#^oj e)# 8*5l-#2l 0.03 M -§- 

«!j°fl ai<H£ 40% 21 a)!- 8%£)-s-lr 1-^1?1tt n?l ^J°H, #ej--§-, M€. ^, ^. 2^S., a-S-. 54 ^-t 5L^ V ^«4 a°fl 
5)^1^ 3H?ch £ ^^2] ^*Vfe n)^7f ^ cfl elfl- 8%S}-1-21 ^^«1 6.2 cfl loflA^ $^fl*l-^ =4^3 Eflse^^s] e)# 8^ 

#2] 0.03 M -§-^°fl 2)<H£ 60%, a^jZ «V^3j*l-7fl 87%,2l e)# 8%5}~i-§- *^l?l^ £ fie} Zj-if^Tfl -f-«d*> 

tt "l^TsV ^-^ cfl E]# 8%Sr!-2l ^%=Hl 6.2 cfl ioJa^ ^fls)-b ^4 21 cflMei#^2) El# 8*41-1:21 0.03 M -§-^<Hl ^<H£ 93% 

21 al # 8**€-* 2°)ch 

^"S21 3X^1 ^ $1°] »e1*Srl-2l 7J-^V ^.aj-ofl a|#S r xl ^ nl^7V ^ cfl Ell- 8*SJ-§-9 6.2 cfl iofl^ ^^fl 

*^ ^421 cflsej-#^2l elf- 8*#*SJ 0.03 M ^<H£ 40% °l*f2l el# 8%31-lr-i- 

^7i#^j ^fla 

£ <y o o lAV^ (a) AVS)-^ ^Cfl^A^, _ Sm . c)-^. m o. 3 ~ 10 S1 ^^,2] #2l%SH; ^--fr*}-^ 37HMj TlliH (b) 

<^7H 7i#^i ^-o), ^-5fl7V^ #3jg-3*-i-3 w &£t4r Hi^7i*>8 °]^*} ^fla# »-8-*t, ^l^-y-* °l-§-*Hr 2^ ^ 
-§-<H ?fliE ^fla-fe av^-s)^ H>si- 501, £7]*wa| «-*o) ^-^-^^2] ^ ^ ^r^V^ ^Eflsi 3)^*8- 

# ^iE *flS°fl ^TflElfe ^olcf. 

£- ^S] Sl^H -n-§-t> ^7)#>a ^-a- ?liE 7fl JL21 ^^-g- H7l| ^S)-^ ^£ °Jcf. -g^q-s), It *«-fr ^flS.21, ^7]^i ^-^'^ 

7l^S-=->°fl ^ "£31*1 Si^.^, f-^^121 «-SACol5 ^ SH-*i>«2l e)# o)^. jg-SJ-f-Sl 7^^^^. 

°i ^}°^n<i Si<H^, ^71%^ jy-^-a- ^fla^ °1^-<H^ ^c+. 

oj ^AlojrEfl^l oJc^A^ ^7|#^J ?JiE ^flS.^ -R-71S1, a ^^-tBj. $i^7H o o t^ >S o|^-<^^ ^Jcf. 

oj ^AlojEflcfl o^^Ai, &7W$ ?H4lH *flS^r 1"B) D 121 ^olcf. oj AjAlojrEfl^Ai, -feH2| ^7]«->a TflSfe ^5-% 

f^I °1^'H7^ ojo.^ #e)%3H ft -S m A>ol= a# ^21 1121 % ^7f21 s>c+ £^ <y=7Hl 21*><H >S-7l ^£-Jfr #ElPl 7-fl 
S21 aflg av^^] ^^^-sfl 5acf. «y ^Aioicfl^Ai, ^elHsi ^71*^ ?|iE *fl£fe fs]H5. ^1^-^^ oj o.^ 

*e1*#* ft -S m A J-7l #al%S)-# ft2l % ^-a €^>21 ^-fr^^ofl 2)sfl Aj-7] *bJi>1S| SelH afl# cflofl -S-*i-sfl °}c}. 

l-elH2] ^7]%^ jy-^-o. ^ flas1 cfls.^. ^, (CSx)n ^ (C2 s z) 

n2] oj o|^s] ^.sg. a^th#* 5§»14a»)l ^5)t<i^ (cs x )n(-*! D ^ xfe- 1.2^^ 2.3^121 >^^, n 

2 ol A o v 2l ^^,2] a^l-ol Okamoto 54 H2121 «l^s.*l ^1 5,441,831 ^-Hl 7l7flsfl 5;^. ^7>21 ofl^ Skotheim 94 a 2] 21 °l^s.^ 
^ 5,601,947 54 5,690,792 3. -HI 7l^fl^, X 7} 2.3 c> l A o , ' 0 fl A 1 ^ 50 ^2l 'S^oIjI n°] 2 SEfe °l A <Kl, 5J#^ S^^-cf. 

7flc+7h l-el^sl ^7)#^ ^S.2] ofll-^ Skotheim 54 ^2)21 d]^-^ ^) 5,529,860 3i2]- ftAlTfl^ >?ii 08/602,323^1 7l 

Afl^ 441- ^^r, <a«iM -(C 2 Sz) n -(^ H) cf^V z ^ 1 ol-y-Hl^ of 100 7l-^2l ^^°lal rvSr 2 3. ApJ-oi_ af j ^1-0)4. 

ojHj-Al , 4 n o^ jjLAjo] ^£f^ ^s.^ AV^Aj-^oflA^ a] _ Sm . c^-oj 3 cc^ 0 ] Aj-o] c] H^zj «J-7l fe- 3°flAl 10 ?r*)2l ^^,2] 
l-El*S|-t ft* «--°rt!-C+. °J -aAlo^EDoflAi, m fe 3 oflAi 6^21 ^^o|nf. oj *jAl<g=EfloJ A-] , m fe 3 o||A| 8^21 ^^^1^. oj 
CfloflAi, m fe 6 o)]Ai 10 7M21 ^^Old-. Oj AjAlOj=E))o))Ai, #el*Sl# ^^fe -S-S-S-(^. #S8-Sl-!-)-& «-ff«Cf. <& «3= Efl «»JJ >J , #E) 

f^t «^fe -S-S-S-S-(^, A V%SH-)1- °J AjAlo^Eflo)) y^Ai, l-Bj%^-# ^^-o. _ S _ S _ S _ S . S . ( a ^-fr^C^. 

oj AjAlo^EfloflA-l, #el%SH- ^^fe _ S -S-S-S-S-S-(#, ^r*##)* °J ^l^Efl^^. *el*#* ^^fe -S-S-S-S-S-S 

-S-(^, «-+«th. °J A iAloj: Efl o 1 iAi, 1-el^-Sl-i- ^^fe _s-S-S-S-S-S-S-S-(^, »*«tth. 

l-elH ^71«-aj ^t-S- ^flS2l «l)#fe -S m - A >o) j= af « o>qei _ Sm - ^ aV# #.o-£ ^5L 5^4. ft^ ^fl-sj ^ ^a)- 

21 #7flS. ojsfl, _ Sm 
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- E+ft mft 3 Sift a fKo v 4 ^.ft *1|£.°fl SU^H. aftft °1*S** ftft -S-S-ftft ft-8-#^r tfl-§-2l 7))5 
1^ <>l]ft £ft oflu)*) n j£ £ ^ ut-8-^-lr 

E+2} -f ft*Rr #31^21 #71^ S£ftft ^Sf^, ftft vj- #ft2l »^7l^SV A^H Afftftft ^7]^, cHlui^) 7^, 317fS2l, #El%SH- 

«■* -8-^1 #21^"^]^ ^A|7fl<*r "l^i^-Hl 7l7flft, ftiftAi ftft 711- ftftft-b aft <Sft°lEh 

ft fteM ^7l«-^ Jg-ftft Al]5l:ft, °} 50 ^ slftSSt- 98 ^ft 5HftS *}°}°\] MlS*)-^ fti ft*i3.2..3. 7^1 Ji °} 

4. -f ^2] fti>H ^71%^ %ftft *1]5^ 75 ^ SjftS. ©Ufr* 7VX]J7 ojcl-. fts] ftftft^ fte^ ft7lftAj %ftft 7))5ft 86 f> 

ft slftH ojAj-o^ q± 7>xH< 7 ^ zf^^Tfl ft ftftft 3* 90 ftft ajftli. oi^oj ^ #eH ft7l*->8 %ftft ^s.°W. 

tMJ 7fli=2] fteM ^ss. ft*l|, ft3 ft<Hl£r eeiqj-g-goj ^ftr}. o^H A^S)^ HVS). ftft, ft<H •«e|«-JHt ,> & 2 *1 

-ttS] S" 7]7h ftTflftft %ftft jflA* SHftE}-. -8-7]% 7fl521 o)%£H-ft "J ft #e)*SH-(RS" , E)-ft Rft t" °]ft2] S" 7) 

7)- ftftsl^r -8-71% ft)ft fti-^- 7BS7V cH=S] (_ Sm -) 71 i}ft mft 3«M 10^121 M|5Lft7) fflft°fl. atf 

ftftom ft3 f.og ojttjAi (R Sx ) c}.oj. x ^ 2 , R'ft #3#S** 7)71- ftftsl^r ft,2) ft7| ft5l%ftl-ft S^tM-. °lft fte) 

*eW #11 ^ aft2l ftfto.s ois(| o.j= i-g-sfl^o]^^ Tflft ft ft ah ft a#°l 3 ftftsH 4iSl -§-«l)7l-ft -8-71 

#3#SH-^ A) (Sx 2- ) c^nj. xfe 2 °1^,°1 ^-7121 ftSl^ftftft ^ftftTfl gth 

«lft #El°l ^S7>, i^°l -§-sfl7>^ ^-SH-S. <ys))Aisi. aslui ^21 #el%SH- ^^21- ^1^3) O.S. ^ sH^e »i ^-(5 0 si 

4!B fpj-. "DS-fe- 85 ^ sl^lH «l^-)°.S.-¥-El2l ^.cf ^ ul-g-Bfo.^. ffl^H ^fls.sA-1 ^-7) % oIajo) ^aj-^. a.oj X)e) . 

£, 7H)^ 371SH* Al-ol^ -§-81)7^ -8-7121 #e)%5H-2l- ^7}S] 1-51^-1-21, ol^ ^^0)0^x15) ojt} ^-"J-^21 

«1^71#aj D )^^ ^ fls ^ -g-^Hr «e)^-SH-2l 7^ ^ 7MH, jTsfl ^ ? fliH0.5.-¥-El2l al-21 2l-¥-^# ^Al^ofl 2l*fol 
^21 al-21 °l-§-Et- ^Ai^ ^- ^el^l *fls» s)°l 7V« -§-^ m ^ i# ^-a^^. ^ Al7l7)) 



a. <gi$s) oj o o tAj.A ^=.a>^ ^chi AV-g-sH^ j7^) *VAj 7 fliH11 a «-aj ^-i-H^ (a) ^Ell°flAi, Ai _ Sm - m-gr 3 

°fl a-) io7>a121 ^^,21 #el%^# ^# «-8-*fe, ^7l«-Aj ||v«. (b) o^7H) 71^^ al-21- ^ol, -§-sii7l-^- l-el%sH-2l 

7W^ Ul^7ll-Aj D |^ X |. ^ &S _ o]J*o]z\ o^cl-. 
A jA ]<y=E))<Hl 5U<HA1, 31*11 ^aj ^711-Aj ^--f}- ^ 5.^^-3)171-^ #2l%SH-21 >3-^ 7}X\±r «1^71^aj D )^^ ^ 

3.5. °l^-<HAlfe ^^-i-s. ^llssl°l. a -£<g-l°l 7l^°)i «fl^]Elol ^ci-. Ai^ai 0.5., a i^-i-^- ^ai £] ^ 7 1^^ ^^7}^i^ 
c) ^Al7l^ ^£Aj ^7M1, lel^ ^^M), ^4 E+21 ^7>^li- c-i §-8-*H£ #4. 

OJ AjAlOjEJlo)! O^OlA-1, ^V^O^ ^1 ^-Aj ? ))-4-H^ f-^!^^ ^ ?}Al2l A^l^^ x)S))^oi| cfl ft C"l tg=Aj-Al ?] Tfl ?li£ # 

<H] -¥-71-51^ U]^7]#Aj ^ AVS).-.^. £ ft ft-8-ftcl-. °1^. Si-A) ^7l#Aj Sg-ftf}. ^flsHl- #<H. ^i%2l- 1-EH 7flS)2l- ^ 

^21 -g-3fl7l-^ 121%S)-1-21 ^J-ft 7 l.xl^ 1^71*-^ n l^A> ;|fi£ ^Slfe OjA^ 6\]xjx] dJc^J. ^.^o. -^^^^ oj^ 0.0^ 

°1-1 01^71^ 3.4= Aj-j}.^^ ^=0. ^ avs).-. cfl e)^- 8 ^f-2l f^^Hl 6.2 tfl 1°flAi ^-21-1:^21 EllSe^^ 

el# 8%5l-l-2l 0.03 M -8-^-Hl 2j<HH 40% °l*l-2l el# 8*SH-§: ^-^a]?!^ ^_^\, <t^-°l^ AV41-1:, ffft<g, ^ eIhI-%- ftSH-i- iftft 
CABOSIL TS720 5-! CABOSIL L90-1 Xft§V>4 °11-°11 ft^SlA)^- <&±=^. 

3171^ % fto. ^s),7l-^ lSl^-SH-21 7}X^ Hl^7l#AJ ^ £ ^ ^ £ AJ ^71-711, ^e)^ ^^t)), ^Sfl^, «1^7l#Aj ^_ 

^ ^JrSI-lr, ^El-21 ^7>7fl a)-°l2l °J2] ^^-2) JL^l ftAj ^olAis] Aj-cfl^ f^i 27 fl ft^^ ^c)-. -^ft^ o.S Aj-cflaj 

^^r ^7l%Aj ?fl; A.c oj: ( ? | ±ES j o))u)xl 7i^V ^-%=, ^ ^1^-a).^. jT.Sfl ftAj 7fl4iH2l ^7l^*>^ A^-§- ^ ^ ^g). c s. 

Aj^o)| Sl^H S^£l<H Aj^^ul-. A)SJ^O. Si ^-^o^ ftAj ? fliH-Hl Al-§-£l^ Al7l^-Aj q-ft^. 7))s.2l ej= 50^%= Blifles. 

-fel 96 Sl^lS^A] ^^ftTll £cj-. Aift^ 6 0 SliflSSl- 96 sl^e aJ-oISI J£ft-R- ol^.ol^]^ jt^ ftAj f y ± 

E.°W. -fAift^ 5 °- so ^ sl-asol^-i: ft-8-*!-^ 21-olcl-. 

a*fl ft A J ?fliH"ll aI'Ha-) °i ^-ft-s- fiiiH %aj 7BS2}-, -g-«fl7l-^ #el%SH-2) 7j-ft *.av^- 7 }-ai^ H]^7l#Aj oi^l- 7fls2l ^^°\ %- 

^*>7)1 nl^^V 7))S.7l- ^7flsHr ft 3711 ^ftft 54*1, 3*1 ofl 7lliH *Aj 7flS2) ^A}°)) cflft ^-^= nj £ ^.^^ Oj 

a)*V^ sg-ft-8- 7Hi= #aj 7)) S o} ^ft 0)^.31. ah^^^. oisfl r -§-sfl7l"£- l-el%s}-i-2l ^l^^>7ll €4. 

3ZS11 ftAj ^ll^co)) A>^-E1^ «1^7l#Aj D )^^ ^ a o. ^.at-A]?!^ ^ 7fl4iH 3^ ^2} ^-ft-R- ?fl4iC #Aj 7 flas i 5 ^ 

HS.-¥-El 5f 100 f^^= =)^S7)-xl ft^efTfl ^4. -fAift^ j77fl ftAj 7)| ^ci, jj^o. ^.aj 7 fla2 i f^-lr ScflS. 5 Sl41SS|- 5 

0 ^ Sl^lS Al-o|s. ft^-ft^ ^1-olcl-. 7HV -^-Ajsl-^ JlTfl ftAj 7fliH^ %ft-8" ftAj ^50} SC ))^ 1Q 

25 €S 4°lt ^-8-ftEl-. 

ft 1^21 Jl7)l ftAJ 7fliHfe, ftA^ a - CI £713 ^ 37l^ft2l SAJ^. ftA 0 VAl7jft a S.Ol 7)|2:1- ftA 0 >Al7l7ll4 ft£ft Al ? l7fl ft£Aj 

^7Ml, 1-E1H21 ftftTfl, ftsfl^, 54 ei-21 ^7Vt)]21 ^°.5.ftEi ftejsi^ <y °iAj-2i 7fl5l- SLft ft-8-ft°i£ #4. 

-8-§"ft ft£^ ^J-Tfll-ft Jl7fl ftAj 711^^21 Cflftft2l ft7lftAj 71150)) £7lft^Aj 7|l^§l- fe a5 1 ££Aj 7D501C+. -8-§-ft Afl 5 

21 °ll#ft ft£Aj ft^^if. s-oi, 7}ftfta>), ift, ^ ei-ft, -g-^ftt, ^ ft7l ££aj s-ei^^ ^ftftq- a-f-ofl ft^si^^ ^^tq-. ois. 

■8-§-ft 3£AJ ^7Vt1)7V «1^a1- 7fl5°J ^-f, ft t^oll Ai^A^Ol ^ft ol^^V *d£Aj ^7>7ll^ 7l£Aj ^ 7 ] .7 1 ] cfl e| ft 8*ftl"2l 6. 
2 tfl loflA-) ^7fl*l-ft ft£Aj 371-711SJ.21 Efle.el-1-^21 Elft 8%ftft2) 0.03 M -g-^oll 40% °1*1-21 elft 8%ftlrlr ft^A)7l^ a?l 
SAB-50, PRINTEX L, PRINTEX L6, M700, 54 XE72R-§- 5Lftfti4 aft^l ft^£)Al^- °£^r±. 

ft #^2] ftAj 71)4-^01] jnft ft^.ft £ £ Aj ^ 7 V7)1^ ftojAl- #ft2l, "71-ft M-^ftSl. 7}71#AJ jg. 7fft ft7lftft ft^" 7))s>2l ft 

♦ ftolS) ftAlTfl^ °l^ft*l#ft<i 7l#ft HlftAJj). ^^^.ol^ 
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#eM 3tM A3-S>) ^€r. a 3J°1 W ^sfl th 3?fl «**M:E #4. *+«■ 3tf*H*£ 3 

eflSBHM-.fi.sH'a*! n^s] -8-71 #eM, t-?-i2.eW = , <Hl^^- = S€^!-clo|(EPDM) JL-?-, «3<>fl<«« 4rS}«(PEO). #3 

Ml?! -ivsj-i:, uv fM# °l)E)-aUeiMS, s sis ffiH* ci«in a#°i] ^£l*l*r s^cf. 42] -B-g-3- 3**112] «fl 

#€21 "<tfo|£ Se^S). ^UMS * STO*-* 7}^ ^71^ ?1x}» 7)1*1-2] #€«y°l "1^**1 <* 7|^M u}* ^o], ^4 
<* 7)* 7^ °eM£- *3M*1«*. 

£ U^S] JLSfl W$ ^±E.<% -R-g-* 3*11321 3*113 ^S7h ^71^-S}-^ O.S a °l)in.E2]- ffliE 7)).g.°l) ^*f<H S> 

3*M °11^H2+ A±E. ^>21 o|£.£J ^^-i- ^7)1 *M. al^E-^o) olAi ofl^Hol- ?liE #2] ^-§- 3£r 3 

f-eM 3tf*J# %7\A7\ S-^^r a?i ^-f-ilfe. 3**1121- 3E A J ^7>^l^ <y=£ ^2] ^ E ojo.^ ^TflsRf "tf^r A J 

^oj) 2^-fslTfl ^tgaj o.s, ^a)|2]- ^7V^7V Aj-^-slfe ^-f , ^^Ml2l a»| SIH- 3°J-3-°S. Jl*l] *>3 ?lliH2l 

SJ= 15 Hl-aS o)*}-7l- £cK -f 7d*Rf- 10 f^-iflS °l*Mch *l~§-Sl-b ^7^1 2] <$£. SE# 5L7fl £*)-7l| Sl<4 ^Sja] o. S 

JlSfl * A J ?Bdi = Sl 15 f"8= S|<fflS. olsV7f 5)7ll €4. ^7h^l2l ^ 12 3l^S °l«V<>lt+. * ^«g2] *aV^) 

«l^7l^j nl^^ *B3.°<M£ #^^71- efll- #<^, PRINTEX XE-2 °1^7> SJ- ^ ^7}^o] ^ 7fl^E-Hl €=^*V^ 

^7V^121 ^ ego) 5)7iM- a 1-21 ^t»£fEl nfl-f ^£ ojef. 

« 71^^)1 -a-ej^l ^*«ltf. ^^^121 °fltr£ ^bj-, av, ^, 5J €<H e1^, ^"l*. ^ iEfl°Jeli 7^ a).^^ =. 
^12:^ ^ ^"1^-. iiEfloiEi^ e}eBt, ^-4} nl-^Sl ol-f-^l^r ^£.^9 7>aJ #^6) uv 

* 3L**W- al-ofl tV^Sl^l^ a o v 7) ^ #ofl 31^-^ ^j£^ ^ii4 ^<3* °J21S. # 

4. 

ig-igoj ofAj-o. ^ 7H] 7 )^^ HJ.2J. ^o._ j,^] ^-Aj ? )1 ^Hl- *fl2*Rr "o^-HI A^_Vcf. 
«■ a 0 v> a^ ^S. ^-SH7V^ »2l#3l"§-2j 7^^- f.aj-4^1 #elnl a}£^ ^7fAfl, ^Sfl^, H]^7l«^ 

^ -tvsl-i-3)-, ael jl jiaflSAm- -g-^] ^ 3.*] s\ ^7\^)s\ i-e)^ ±^-§-# ^-§-^4. °1 °il 

# *°1 ?B^. ^-Bl «-eflo)H S%. « 2U. ^ 2H, «?lcl^ 2U. 9J 7l^^-o>ofl il-e}*l eI-2) ^^ofl sjs}-^, 

?^A4S| ^AifcSl H>^31'& ^^1 ^^-Slfe « 7^21 U j->S ^ <HH <^l-§-*H t^£HE #4. €t v 2l 2j 

7l7fl2l j£«LV, i-g-^- ^el, # «#7l, Ajc *7l, *7|* 3L«-«|-i+ ^^Sl^lfe- ^^4. 

^ ^flrfcH^ ^7|«-^ 7fla2l 4^-21 ^ cf^Aj r] ^.^ 7 >^1 tg-Aj 7fl iE f Attn °J2lS. ^^Dl 

(a) <H7lo)l 71^ 421- 3^ ^71*^ A3.SH- ^7H 71^^ aV^ ^ X04 "9 7l« #El^2l, ofl^Oiqui 
d medium)°))2] ^-av, £^ ^-sfl ; 

(b) -a-Tfl (a)oll^ i^-i-21 71* Aj-oflsi ?fl^^ SEfe ^^il (a)<HH ^°H2] Hfl ^1 ; 9J 

(C) ^Efl £^ ^Ajo) j7^) E ^ ^31- ^ ^-AJ ?lliSt ^^*F7)1 ^7^1 ( b )2l **#S.-f-Ei2] ojjsflo^ oj^. jc^ ^j^dj 

21 ^7411-3. °1^<H^1^ 

a. ^^o^ ^o\)s] a\$.o] ^^tt °-^^\ "11^21 ofl#£ o«^_ H |^Aj oji^ ( ^ a o| i*v^-A a^aj-q. n ^£]a1tt #^4. -f-Jds}. 

^^1-8- A^-t, Ati-k. °]&E.3-^, 1-^5. 31-*. ^-El-fe, 6|I^l££^,cli4AH$, °YA&. 7|-^€, oMSMSl. <a 

*, S a1#s.^*1 ^ Hl^Aj ^Afl6]nf. 

2J21S, Hl^o)^- #31 H ^E A J «7W, Hl«7l*>a ^ El-21 ^7^^0) f-A^ ^. flf ^.Aj. £ ^ ^>tV*}-^ ^TflSl 

€• f32l Jl^l ^22] £E nfg- "J-^^-, if- 2 5 °laf- °1*K ^•'§2) Hl^7]«->9 AS-ik Qttxr 

7l| ^aj o.S *8-%Mf 7fl SS. °l^-°1a] filial- ^°J*Vcl-. 7fls.2l "S=H-a(core-shell) n ji^fl 

th^ 711 iEl- S. 1A a.o)j7 o^cf. ^7^^ ^^1(2)2}- ^^Eflo] Jl^fl ^-Aj 7)1 #(1)^r ^ 7H;fcH2l dJ^t-VS. "1^-<H^ Si 4. ^ 
J'B^S. °l^^>fe, £ ^21 B]?i7)S-AJ D ]^^). ^-fj-SH- A)<a aj-^ ^21 2lZt(4)^- 7fl4i= #Aj 7l)s .cq ^<H( 3 )0. S 

o|^^c].. «8o £i ae i?V j7^] <£A) 7fliHfe- <H7H1 7l#^ HV21- ££-*i5^ 7))a, 54 E1-2J %7\A3. °}3f-°\x)±z *«^|(5)# «■ 

£ 2^r ^?i^l(2)2l- aj^Jl o}i- j7xfl ^-Aj ?] ] iE ^-2;(l)2l JL^fl ^-Aj ffl^Ht £ 1^21 Hl^7)^ nl^^ 7fla2l-, J£ <y o| 

S Bl°o to l-Sr 3*^1, aji^ 7fla, 5] o^7Hl 7|^^ WJ-2J. E)"2l ^7^1- ££?!: *-8-*H=r A^.A AS-tf)^ 

<H7H) 7l#^ *}S\. go) ZL oflaJ-ir ^!27.l7H, al^7l%>a A3.Q, 2- °^S\S. E)-2] ^7H]# ^--S-Sj-fe- JHlol^t?) 0 )! S-t>€ 

?«iJE 7)15.(6)2] iSSjif ^^*h7fl 3£r *«<fl 2l«fl A)) 2 ElSicl-. S||<»l2(7)fr 3*^* ^^121 Jisfl ^ ^ Ei ^El ^<H^«] 



2005/8/8 



9 



WIPS PIView 3.3.2.9 



^3 ^ ^±E.^\ ^ %% v -8- ?B^H *fl^ °l^-<H*}±f 3_x%o] £ 3 ofl ^.01 ^ £oi, ^ ^-Tgsi y|^7)^ ni^^ 

^B^S. ^1^-^^^ gJ=o_ nj^^V o,* M jg^ofl ^<H*l7]i4 ^3^r ^-f Si a^H}. <H7H f ^#^*1(2)3- 5U^r #«-fr 

7fl^H ^(8)^ a|^7l^ D 1^^V *fl3.3. *l^<H*l-~ ^(9)^.5. Jl^^ <&v±, ^(8)°+ *(9) SL^, °1 ?}<>)} 7|#^ 

£°1, £ ^*ll, 3^ ^HS.. S 3-3 ^7>*fl* ^-?r*f^-£ #t+. 

£ ttflH Si *H+3 « 0 v^^, #tf-fr 7fl4iH ^S5J-, SE <S ^£^8 <f3M13- ^^Ml7f £ «1^7]«->a "l^V HL 

4 V *113 ^(colloidal sol), #<H, HflnfolE ^ S ^ #, 3. ^^-<H^1^ "fl^l ^^^^M" £-#5)^, #-*3 tfH 

°fl 3* ^ ^JES] ^12:0]1 3°1^. 5L^3 ^15:4^ f^l, 5E£r ^7] #^H$r «_>-§- J2.JL #<HH o. 

°1* 3<H£ #3 ^Vcl^V ^o, jr. Afl ^ *}?!*Hr 4 ^5L 5U^. "1^3 ?fl^H «4 

7 r «■ £^3 wl^97l*>8 *1^7 r 7fl^i- tf-fr^t *o_s fl^^l ^<H*1^ 3<>1^. 3£, ^ 

& ^3 Ml^7]«->8 nl^x> ^-^ ^1)^1- «-R-*Hr Oj^ "tHH^ofl ^ T^ofl *« 3°1^. 

(a) IkEil-; 

(b) ^7lofl 71 ft*, JI^l ^ 711 ^H; ^ 

(c) A J"7l ofli:£^ 7)1 4:H ^cfl ^!«B^ f 

(a) 1t£t ^V^^JI; 

(b) ^^Hl 71^ tif^ So], Jl^l ^ 

(c) A o V 7l ofl^HS]- ^fl4iH ^1S1 ^isfl^* <Hl^^fe, 

«"S-*Hr, ^1^ # ^i^l# %^a^ *^<H| 
« ^^l^efl^l^, ^^^># 3*l^r 2*>W*«7l-**|) ^^l^lcf. 

^ Hr^si ^71^ ^^Hi ^xg.^- cfl^H *a °l A o v ^ ^ozf <y ^1^^ *v # o] r oj 0 )a>^ ^ £ ^ ^^^^ ^ 

^ a<Hl fV^sl^l^ A o v 7l ^7l5LSl Group I A ^ Group E A ^^.^.^El ^^tl °l)iiH ^fl^Sl e] 

# S^s] #5]oHl€^l, Sel^ll^^!, §5-1*1!- %- ^^s] #sl°1# ^r°JtL> ^-^^^ ^-^^ aj-oj^ ^e]^^# 

^^^Hi A}-g-^i^ ^^^^ oi^o^ ^^.4 ^tb *H*15. A 1 7l^*H, ji^l ^^fl^si ^^tb ^-f oil y^^i, ofl^s)- ^ 

H ^el^l ^|JIS^ ^7^ 7)^Ml oi^ ^ o]a^V ^j^ f j7^| f S ^ jl^^ ^ a *llll 

7}- ^hiHSi ^D^Holl #£HH ^7)5)-^-^ 0. 5. £ fl.«V^ #^°lJL ( a ^^7> 7fl4iH lis] ^l^si 3 ^^71- 

oflinHS]- 7fl^H ^VSl «<J-*1*M ^7>aj wl^i^Al^l^ ^*SlolJ£ #4. 

^^1 ^*fl^ -g-^lS] N-^l€ ^MlBf^l, oMS^i, ^>^ r *i3L£.eil9J, ^^-^ ^^-#el]o] < N-^^l ^l-e)^-, 

«7isi ^ms] ^Bfl f ^ ni-o, a1 ^s)^l^ S^th 

°)^°r^ ojol Jf 7r £; -tt*#(PEO)). #^5L5-^^! 4fl-* f «e] ofa^sq H« f *el 6 l n lH, teH«| 

= , §e]o)niH, ^^(Nafion TM ^M), t^il^l ^El#, 1-^^)^^ #el^-ti|^_(ui]^ o^^eflo) iej^ 

^ofl^^i ^el^-u]^-^^ ^Ela^efloie )f o. £ ^i i ^#t_> 33 ^#e)H, ^5] 7^ ^ ^ 33 * 

^>l^^^l^ >a^£l^ «Bl^# ^-fr^fe- 3#"i: 3Lfl-*m- :i#<Hl t!:^5lxl^ 

**« 31^11 ^i^l^sl oj|^ oi^oj ^ 7 >^ ; #51^1^^ a>^1:(PEO)), §^^5.^^! ^^# f €el<^l^lH, §Bl 

>id^3*r #el^# ^-ff^fe- 3#* 3L«-*W- ^sj^t 

•B-7] ^^fl^a^l cfl^r 7l**6>o|| oj-sj^l ^ ^ # ^SJ-XI, ^ <>1* ^£ A j *2l4| C-1*H, 7|#$o>cHl ^3. ^o 1( 

°l^r 3*11*1 ^-fr Htb O]^. £^-§r ^cflA]7l7ll ^Cf. 

€■ A r-§-^ ^l^r <93 <i#^ MCIO4, MAsF 6 , MSO3 CF 3 

, MS0 3 CH3, MBF4, MB(Ph) 4 , MPF 6 , MC(S0 2 CF 3 
) 3 , MN(S0 2 CF 3 ) 2f 
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S0 2 CF 3 



| | CF 3 S0 2 ^ ^SO z CF 3 

MN-S0 2 CF2CF 2 CF 2 CF2S0 2 OM 




O 

CF 3 S0 2 ^ NM "S0 2 CF 3 



^*fl*} Lee S aS>]5>] n}^*J 5,538,812 ^<H1 7}Wsfl o}t}. LiSQ 3 CF 3 (lithium triflate)^ LiN(SOCF 



Hlithum irnide) 0 !^. 



^O)^ *\}A]is}^ %0] *}?}<>] ^Ml^H ^^h}. 



Li 2 S 8 (e]# 8#5J-#K33 -8-<|7>* ell- ^Wti tfltt- zt* Hl«7l*-8 olfl^l- 7Bfi.fi] tft| tf3*H? cfl ^lfi] 

^^l- 0 l**rSJ^-. 3 §7>«- «]^7]#^ nl^^J- ^fl^l- *l^*H] 8 0°C^W 18*1# ej-^ofl 25°C^1 

*\ e]# 8*5*1:3 30 mM(0.03 M)*^ 10 mli «l«7l»>8 ^ 0.5 g# ^-7>^SJ^. °1 -g^* 18 

2t^. <H| #7l<H oj-e^- ^Hl 4000 rpm°M 30^- # S^^-^^SJ^. ^ OJ i (supernatant liquid)* 0.45 *lH# *l 

S*l **l e]# 8*3j-l-°fl cflsfl 450 nm3 *^r£ tfl^# fl^«-*«MI **l*r£*}. -MH #<>r 3# 8* 

91 njej*). *Bfi*J «^ S-^KIL ojcf. 



1] 







XH .5. 
a e. 


m 2 /g 


^Li 2 S 8 if 
£ mM 


*^ Li 2 S3 
mg/g 




*«h Li 2 S 8 % 


FW 200 3 


460 


17.30 


152.8 


15.3 


94.2 


Cabosil M5 b 


100 


12.88 


92.7 


9.3 


57.1 


Cabosil 530 b 


200 


2.06 


151 


15.1 


93.1 


Carbon Printex XE 

-2 a 


1000 


15.1 


80.6 


8.1 


49.7 


Carbon Aerogel 0 


250 


15.2 


79.8 


8 


49.3 


Carbon BP 2000 b 


1500 


10.64 


105 


10.5 


64.5 


Aerosil 380 a 


380 


8.6 


115.8 


11.6 


71.3 


Pseudo- Boehmit 
e d 


15 9 


3.17 


145.1 


14.5 


89.4 


Cabosil L90 b 


90 


19.8 


55.1 


5.5 


34.0 


Carbon Printex L a 


150 


24.2 


31.1 


3 


19.3 


Carbon SAB-50 6 


84 


25.72 


23.2 


2.3 


14.3 


Crystalline Vanadi 
um Oxide Aerogel h 


25 


0.33 


160.5 


16.1 


98.9 


a Degussa b Cabot Corporation c GenCorp Aerojet d Catalysts and Chemicals -M-^^r, 
7% JH/y- UJ'MS #^>H ^Sjo] ^-^ofl^ fi]Bflu]-o]e ^^-cHl ^2:^1^1 Cataloid AS-3. e 



2005/8/8 



11 



WIPS PIView 3.3.2.9 



Chevron' 9 ^ h 140t*lH l*!*^ ^ »>H"& ^£6^^1^0111 # 



#± 4^ tf-fr*K? 31*1 tt'S ^4:Ht- ^efl5] «o £ AA flW^. 85 % 10 ^ % 

PRINTEX XE2 f « 5 % ^eHlli^ ^V^(PEO) *1M| 0ffl^«rH °\, 3^2] Polysciences ^}S.^] t 1 ^** 5,000,000 ^r^)2l 
*e^el *«t- -g-^]^ oMi£tiE|t 7l« o.s. 5:^1^51^. a £*13fi- *)42] 18 «1h* 

^2] *}^9] «-t-°1* Ml- 7l^r(uH^^^]^ f Af-f ^ *fl#e]2] Rexam Graphics^^^ ^7 r ^$ ^I^Jl 60303) A <M1 ^ 5^ 

#2: 7l#2] *fl2 cB«fl *^-«r5J^. * ^ ^*»£r 1.05 mg/cm 2 3] ^7)«>g % #* r 2] 12 ^^f-ol^cf. ^dbJEofl 

Stt^fil €^*2] -§-*} «* 1050 mg/cm 3 *!^. 37^ ^ T^-g-ofl^ 50 nja-f-2] e)# tq- ^HS* 25 «}=l*Sl E25 SET 

ELAt^ ^^2] Tonen Chemical ^r^-^ T^?} 2 **}^. U A NY, Mobil Chemical Films Division o_ ^ ^7}^-) M) 

s|*M*1* 7}-^! AA 3 *|] *l (1.0 M e]# ^Ej^eflojE <S("Hl^E}*, St. Paul2] 3M a>s^-e] ^^7\^)^ 50% 1,3-<>> 

35%^^, 10%^^-AHm, 35 5%o-?1^3! <f^*r$4. 

5J^^S #3-^ >^H#* 100 mA2] ^Sf^cf. « 0 >^* 275 mA2] 200 mA2] ^rS^. 

£ 4^ ol AA 7fl4iH S^}2] mA/cm 3 ^ -§-*] a^lJI 3X^. *r°l# °1 -§-3 -§-^ <^*1 nfl-f SSJt^C^ 

500 mAh/cm 3 ) 60*>°)# t^^&i}. 10% SAB-50 10% VULCAN XE72R ^t±^ 10% PRINTEX XE-2 tfl^ 5 2H1^ 

■ff^r«: AA 3*1 *r <£ ^-f<Hl 2i<H 10% PRINTEX XE-2 7 r ^ ^ iL^ 10% ^ ¥ "J"^!-*^ *H>l#<HH3 SLJl 

60 4^111 ^Sr^l^l^ ^+ *1 *^ 15% ^^Sftcf. 

^^1^1 3 

€21 7}J^ n)^-^^^ ^ A )^) 2 ofl 7H« «-^8 ?B^H# ^l^^rS^-. ^ 10 "13^ ^l^V)^ 

^^^S. S-^l^lTfl ^ ^l^«r5J^. ^^^ ( 70% 10% ^ <&5- (PRINTEX XE-2), 5% «1* 

PYROGRAF-m xft^i q-^-f>(^.«r°li, ^He)-^^ Applied Sciences ^^-^V^t!: &± >**^) f 5% ^e)7 r <ft 

£.(AEROSlL 380), 5 10% #21^1 ^^(^^^q of, fl%^2] Polysciences AhS.^ ^-^7^^ 5,000,000 ^r^)* f #4 n-5L5. 

80:20)2] ^U- -§-^)2], A))ef^ ^^d]# 1- ^ 2:^1^^. ^^e]2l JLxfl ^£ 12 a 

S^-l"* 20 A >^^°J- 1- ^*rS^-. ZL ^^i^l^i 17.5 ^2] ^ ^^3] ^- (Rexam Graphics, 

«jt 60303)2] «a= ^ ^a-oii (=a ^7]^n^ q-§- eo c c2] ^*hw ^i^> 

# ^a^Al7]5jT^. 7dS: 7fl^H 5L^^, 0.63 ^^l 0.97 mg/cm 2 ^ Ml2] #e]^^ 7 ^ ^^^] o] z| 

oil ^ 20 tfl^l 25 ^la*2] 7>*l5ach fl-^j ?fl^^ ^<H) ^<HAis] #e]^ 6| 319 385 mg/cm 3 g fl 

75 e]# ^ 1t£5f 25 E25 SETELA ^l^el]o)Ell- 7^ o]^ Wound AA ^^11- ^1^^^^. 

^^^(-§-^1^5. 1.0 M e]# ^e]#ei]oiE <g^. 7 ^ 50 o /o 1,3-^^-*^, 20% 10% ^ 20% 

^It- C/3(0.2 mA/cm 2 )2}- C/2(0.33 mA/cm 2 )2] «J-^2] ^^^^ ^^7)^1^. 25t c >lH2] 5)^ #e) 

^ 7ll^H7l- 10^M#*H| cfl^fl ^ 1000 mAh/g 2f 10 0 ^°l#ofl>H 700 mAh/g2] al-g-^c.^, ^<HH-b °J:^^* 7f 

*l*r #±5. i+EH*^. ^^1^ ^>°)# * ^ 0.29%21 ffl2S *|4f£) -g-%= ^^4. 

10% PRINTEX XE-21- 10% SAB-50^.^ ^ ^]$)*}JLxr -B-^ftb AA &*]^ 10% PRINTEX XE-2 ^^fl2] AA 3*M] «l«B « 

e]nl<Hl t||ft Hl**6] 10 o ^°1#<H1>H 30% ^-g-* iLSi^. 

5% AEROSIL 380 tfl^l 5% CABOSIL L90"i: ^ ^]^}^ AA 10% PRINTEX XE-22f 5% AEROSIL 380^: AA 

wl^fl ^s]n]<Hl cfltb til-§-^o) 100 A>cl^ofl^ 15% o)^ ^ojcf. 



^^1^1:^ **Al^^ f ^2] Aj-ol^ofl ji^XHj « -8-^2] o>^ 7fl^^7^ ^^1* ^1*^. 

a 2] ^Ai^Efli- %vj7^ ^tg^sa^. «k 7i^o]] *«■ 01 <H| Tii fe. ^ ^^21 3 -a s ^^1* o j^^^i «<>i q-* «s}-2f 
<=>i#^ ^^-^>i ^<^i^- 

(57) ^^2] 

1. 

^fK!:# ^^l^il JL*\] ^ n±ES.*\, A o v 7l JL^l §^ 7fldbH7h: 

(a) ^^2] ^ -S m - cf^> m^: 3<HI-H 10^2] ^^,2] *sl»## ^fl^^ ; 

(b) ^7] niflxh o,^ *^oi, oi^^ ^us. cfl e)# 8*4*^1 6.2:1^ ^7l olfl^ AsL$±$l ^])^^^s] e] 
# 8*fl-*^| 0.03 M -§-^2] 2j^c 40 o /o ^ ^ 8%^#2] ^3}-2] oj^ f -g-^7}-^ #e]%5)-l-2] 7j-^V ^.^^ «1 #7) 2] *] 
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-tM -g-^SI s]# 8***3 ^7] o)^*)- ^a°fl S]t> 60%°J 3*H*M3 

3^*8- 3. 

*H i «8-<>fl StM-M. 

-8-^3 31 # 8**#21 ^71 n^*). 3^ 87%°J 51*1 tMJ ?fl^H. 

A o V 7) -8-^*1 B]# 8%*#3 A o V 7) nj^*j- 3j«H£ 93 o /o o] JL^l^j 

3)^* 5. 

^■7] «j| 8 **-&Sl -^71 nl^^ ^S«H) ^o. 3)^^ 97%<y 2S j|^.AJ 

6. 

A d-7i ^s^- <2±. «-s^I*#. 3> °l-¥-<H*l*? -^.e-sL^Ei -id^sq-b aisfl ^ 7fl^: 

7. 

*l 1 % v °i) SU°H. 

4 v 7l 7flS.^ ^iS. °}^o]x\ Stft JLSfl ^ ?fli c 

8. 

*)] 1 %H1 Si oH, 

A J7] ol^* *H£b -gal^s. °l*<H*i Sit -a*fl ^ 
9. 

*)] 1 %H1 floH. 

^71 n]^*} AV^-i-S. 5Ut ^ 711 iH. 

^T 1 * 10. 

*)l 9 %hi sa«H-*i. 

^71 s-f-Diw ^sj-s- *ns.fe. simi^oims. o)-^^ 2^)1 *vaj 71)4.^ 
11. 

^ 1 5U°H. 

A J-7l n|^7f jflg.^ 3°l ^ 5Utt Jl^ll ^ 7fl£H. 

12. 

*)1 11 5tf<H A i, 

^7] 3°) ^ ^34*t* HfM-i- -4V*#s Sit JL*fl TMJ 7fl4:H. 

13. 

=01 11 5U°H. 

A cM ^ to?0*#-fr h>>4# ojs^s SUfe- JL*ti 7fl^H. 

14. 

* 1 su^h. 

A o V 7l °|^7> 711 £^ °1^-<H*1 5Ut i*fl ^ 71) ^H. 

15. 

*ll 1 5U°H, 

A J"7l «7l*^ ^Sfe- -Sifc%o.S. ol^f-ol^ SUt Jl^fl ^ 7fliJE. 

16. 

=01 1 5U*H. 
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a o v 7] «7i»^ ^s.^ ^i-js- °i^-<h^ sx^ 3.*)] n±E.. 

3^ 17. 

^ 16 ^<K| sa<H>H. 

m£ 6°M ^^11 Jl^l W§ ?1{±!E. 

18. 

* 16 *&ofl 5tM A i 

§ -Sn -* ^1 #eM «*) nll# AV^ofl_ 4o|c a# Aj-e; ^ £ ^ o^o] a oj 3. ^ ^Hl 3*M * 

-frstfsn 5a£r 3i*n ^ 

W8" 19. 

16 %H1 $1«>H. 

W « -s m A J-7l *e|n)4 *eH «H3 :z3 % !^ «tf^o| cfl# ^-fj-^Ml S]Sfl ^.tg-fll oj^- jl^I 

^ 711 iE. 

20. 

*fl 16 %H] 5tH A 1, 

A J-7l -feM^r %3 75 sliflM o|Aj.o^ s o]^-<H^ 5U"b Jisfl ^ ^ iEi 

3^ 21. 

* 1 $M A 1, 

A J-7i ^ 7 )i ^ci, ^cAj i<g ( ^.aj ^ a} o. av^a ^ ^ Aj o. #ElDl< ^ £Aj ^ aaawa °)^-<h 

A J-7] 3£ A d f^Sf ^-71 ^S.^ cfl e)# 8%*1-21 6.2:1°1H **fl*Rr A J-7l 3£ A j f^*fi2l-S) Efle^^oj e)-§- 8*3}-^ 

SI 0.03 M -§-«!! "HI 40% °1*V2) *M# 8%S}-I-a- **M7]-&. JL%) W§ 7)|±hH. 

22. 

* 1 %Hl SM*!, 

A <M ^ EEtb fl-fr^fe- a>*)| ^ 7fl^H. 

3^ 23. 

*)) 1 $H A i. 

24. 

* i SW A l 

A o v 7l ^ -ttSHi* A J"7l 44« ^fl ^1- 8***S) ^^«1 6.2:1«fl>H^^*}-fe A J-7l ^ ^SH-^S] Eflee].^.^^ 8 jg.^«] 0 .03 

M -§-^ofl 40% °ls1-2l 8%S)~s-!r ^ VA l7lfe. JlAfl *^ 

25. 

(a) °11^HS1-; 

(b) io)l 4€- oi*)l HI±E; 

(c) A j-7l "BiiHfil- ^-71 71) iE ^>2l ^ °- ^si)^, 

26. 

^)1 25 *«| 5i<H A 1. 

A J-7l ofl^rr^ el-i- ^r, e]#-^pl^- ^= e1#-^ e1#^ OJs) ^ ^ e)#^-ys] El <>1^-<H^^ ^°l^b] #<a\& <y 
^ A J ^DS-S. °1^<>1^ 5tf£r ^#>t># ^x). 

^^"^ 27. 

*H 25 5M Stt«H^. 
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33 3sfl3£: qui 4 *e!3 3«H3. * 31*11 #e]^ ^sfl^s. 3*3 34? S«.£-¥-e1 3^3 3 333 3-?-33 SUtr 34t 

-Sr* 33. 

3^3 28. 

*l 25 333, 
3-3 #nn-& : 

(a) #eH33! 3-3*#, fEl = £i?! *eW3S. #e|£^bNI. fBlofafS^I, 5} *3-a^3; ^#2] 732] -3-5L 
all; 3^21 23 S#2l3; 3#2l 33 £^#3. 3*33*? S£S*iH tfq^fe- 3 333 #sH; nj 

(b) 3 333 3£ gag 3 <g. 

o. S ©1^.3*1 SJfe 3 #3* 33. 
3^3 29. 

*n 25 3°ii 333, 

33 3sH3£: 

(a) N-°fl3 3333. "MUSI, 33<3 3#3. N-33 J>1*e]&. <^#3. #3, 3^3.2.3. 3-?-33*r ^J=3.3&l 3-33^ 
3 333 3*113 -Ml 3; 

(b) 3 333 3£ ^sfl*} <*. 

3*33 oj^ 3*3* 33. 
3^3 30. 

jl*f) 33 ?li£t ^33^ 3*3 £.3-3, 33 333: 

(a) 3 -S m - 33 3 ofH 10333 3^r,3 #e!33-t *3 -8-*H33 #333-i3 33 33*r 33£ felHt, as] 35J-33I 
of|3 333:n. sit!- e]# 833~s- 3) ^3 3^ ^ssj f^n] 6.2:1<H133 33 3^3 33-3 #3.°3. 3*H 313.3 
#33 33 83333 0.03 M -§-°-33 33 8331-3 33£ 40%3 £-33 s^o] oji, 37l#3 «W ^(liquid medium) 
H 33, SEtt ■§-««; 

(b) 331 (a)°113 *§33 *3« 3* 3°fl3 ffli^ 3^r 33 (a)°113 ^33 £3-1-3 M)ofl2] Hfl3; 

(c) 3333 ^efl 2fe *J33 a3 ^4 ^ 7 |ir f a§*$?sU\ (b)2] £*J*£JM13 D fl^2] 333 ^1^, 

SI 3*33 oj fe 2 *fl ^ ±E _ ^33^. 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



Uf FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




